Introduction
The REACH regulation will come into force on 1 June 2007 and will apply to all chemicals (new and existing) used in the European Union (EU). REACH is Regulation (EC) No. 1907 No. /2006 of the European Parliament and concerns the Registration, Evaluation, Authorisation and Restriction of Chemicals (Official Journal of the EU, 2006). For substances manufactured or imported in quantities of 10 tonnes and above, chemical safety reports (CSRs) are required under REACH. For substances that meet the criteria for classification as ''dangerous'', in accordance with directive 67/548/ EEC (which deals with the classification, packaging and labelling of dangerous substances), the CSR should include an exposure assessment, which would include the generation of exposure scenarios and an estimation of exposure. The CSRs will describe exposure scenarios for specific uses of the substances and will describe appropriate risk-management measures for their safe use. Exposure scenarios need to be developed to cover all identified uses.
The primary legislation in Great Britain for controlling workplace chemicals is the Control of Substances Hazardous to Health (COSHH) Regulations, 2002 (as amended) (Health and Safety Executive, 2005) . The Health and Safety Commission's Advisory Committee on Toxic Substances (ACTS) developed COSHH essentials to help small businesses in Great Britain to comply with the COSHH Regulations. It is a generic risk assessment, using information that is readily available to small companies to provide information on a suitable control approach. COSHH essentials uses ''control banding''. This is possible, firstly, because there are only a few fundamentally different mechanical control approaches (bands), namely general ventilation, engineering control and containment F so it is possible to ''band'' the risks that require these discrete control approaches. Secondly, many of the control problems have been met and solved before F so we can identify the level or ''band'' of control, which is necessary for each level or ''band'' of risk. The technical basis for this approach is fully described in published articles by Brooke (1998) , Maidment (1998) and Russell et al. (1998) .
Research has shown that many SMEs find it difficult to assess the health risks from chemicals. The owners or managers of small businesses do not understand occupational exposure limits and prefer to be told what they should do to comply with regulations and protect their workforce. They do not understand that they should carry out a risk assessment to identify appropriate controls (Chambers et al., 2002) . So, for this audience, there is little point in developing a risk-management tool that requires expertise in measuring exposure or assessing risk. The tool needs to be simple and practical to implement. Small firms have asked the Health and Safety Executive (HSE) for basic, readily available advice setting out what they need to do to protect their employees and comply with the law (Health and Safety Executive, 1996) .
In general, industry is not particularly interested in ''chemicals''. Many companies say that they use ''products'' F rather than ''chemicals'' F and believe that these products would not be allowed in the market unless they were safe when used as intended. But, hazardous chemicals and substances need to be properly controlled: the consequences of failure to control exposure adequately include the burden of preventable ill-health, a waste of business resources (time, products, loss of key staff), compensation claims and possible legal action under criminal law.
COSHH essentials fulfils HSE's objective of producing a pragmatic, simple tool for use by small firms in Great Britain to reduce the risks from chemicals at the workplace. It has a special legal status as ''guidance'' when businesses are seeking to comply with the COSHH regulations: following the guidance is not compulsory, but if they do, it is normally considered that they are doing enough to comply with the law. Users in countries other than Great Britain have found the COSHH essentials approach useful, but they should establish the legal context of their duties in their respective countries in relation to providing adequate control for employees.
Output from COSHH essentials
The fundamental objective for delivering COSHH essentials guidance as a risk-management tool is to address the real sources of exposure in the workplace leading to ill-health. The key to this is to describe the problem and the solution F the ''controls'' F in language that is as simple as possible. This means addressing all controls F mechanical, administrative and those aimed at affecting worker behaviour, such as supervision and training (see Table 1 ). COSHH essentials was developed to identify appropriate control options. It does this by associating bands of exposure, with control bands, increasing in stringency with increasing hazard. Actual exposure in the workplace will depend on a number of other factors, such as maintenance, and administrative and behavioural controls (Evans and Garrod, 2006) . It is not, therefore, advisable to deconstruct the tool for use as an ''exposure predictor'', unless these factors are taken into account. It would be wrong, and potentially dangerous, for managers in industry to believe that they have only to put the ''hardware'' in place to achieve adequate control.
Where the involvement of an expert is required, for example, in health surveillance or for air sampling, the guidance in COSHH essentials sets out what the employer should expect the ''service provider'' to deliver. It does not describe how to carry out these services, but it does describe the service standard. Again, this is aimed at providing guidance to the SME employer or manager on how to obtain good control advice.
COSHH essentials offers a series of control guidance sheets for many common operations, such as weighing, mixing, sack filling, drum emptying and powder coating. The guidance sheets are examples of good control practice, and describe the type of control needed and other factors to be considered, such as systems of work, supervision and training.
Technical basis for COSHH essentials
The generic risk assessment system in COSHH essentials (Maidment, 1998) matches the exposure range considered adequate for different hazards (Brooke, 1998) against the exposure range associated with the application of the control approaches in different scenarios. The output is a ''Control Guidance Sheet'' that lists the ''dos'' and ''don'ts'' for control in a specific scenario. The health hazard is represented by the ''R phrase'', which is assigned to substances under the Chemicals (Hazard Information and Packaging for Supply) Regulations (CHIP). The CHIP regulations bring into legal effect in Great Britain the requirements of the Dangerous Substances Directive (European Commission Directive 2004 /73/2004 . COSHH essentials groups the R phrases into five hazard ''bands'', A-E, with A being the least hazardous and E being the most hazardous. The potential for exposure is represented by the physical properties of the substance (dustiness for solids, volatility for liquids) (Tables 2 and 3 ) and the amount used in a unit operation (Table 4) . There are four main control bands in COSHH essentials (Table 5) .
The assumption in COSHH essentials is that progressively more stringent control approaches, General ventilationEngineering control -Containment, achieve 10-fold reductions in exposure. Occupational hygienists on the ACTS group used professional judgement to determine exposure levels relevant to each control approach. These predictions have been validated and refined either in comparison with published exposure data or, where this has not been available, by extensive peer-review (Maidment, 1998; Tischer et al., 2003) .
For the more hazardous substances, such as asthmagens and carcinogens, where there is no threshold for health effects, generic COSHH essentials defaults to ''seek expert advice''. This is because it is good practice (and a legal requirement in Great Britain) to reduce exposure to asthmagens and carcinogens to a level that is as low as reasonably practicable. This cannot be achieved in a generic system, because specific task information is required before reaching a judgement on what controls would be reasonable to implement, in terms of cost and practicality. Also, the generic system cannot operate for hazards, such as fumes or dusts, where they are generated by the process. They have not been ''placed on the market'' (they are a by-product of the process) and, therefore, are not required to have risk phrases. However, ACTS recognised that many of these substances needed to be addressed as a priority for reducing occupational ill-health. They also recognised that, provided the guidance targeted a specific task, guidance in the style of COSHH essentials could still be produced. For example, for the task of filling sacks with flour, the potential for ill-health, the likely exposure profile and the consensus on good control practice are all known. So, task-specific control guidance sheets can be written in the COSHH essentials style, namely simple guidance in plain English, with no technical terms, illustrated by a simple line diagram of the task with the control in place. In 2003, therefore, COSHH essentials was expanded to provide guidance on appropriate control for several of the more complex substances and hazards (http:// www.coshh-essentials.org.uk/), such as flour dust, foundry fume and isocyanate spray paints. COSHH essentials is continually updated and expanded; more recent additions include welding fume, metalworking fluid and silica.
The guidance in COSHH essentials is classified by industry, dealing with the typical tasks carried out within those industries that create exposure to hazards with the potential to cause ill-health. It does this in terms that are familiar to those working in the industry. The focus of all advice is the small-and medium-sized enterprise (SME) employer or manager. Method of development HSE has established a method for developing COSHH essentials guidance that ensures that it delivers a consensus on good practice for the control of exposures for the particular task being described. The criteria used by HSE for developing COSHH essentials control guidance sheets are as follows
Simplicity F COSHH essentials is suitable in circumstances when HSE can give straightforward, practical advice. The advice needs to be credible, but should not overestimate the capabilities of SMEs. Certainty F there is a high level of confidence that following the advice will result in adequate control of exposure, as defined in COSHH. However, the necessity of a precautionary approach means that the requirements can be overstated. Need F there is a clear, identified contribution to HSE's targets for reducing workplace ill-health.
Creating COSHH essentials guidance entails extensive consultation and testing, with final endorsement of the guidance by ACTS, which comprises social partners and experts. This overview by the tripartite and highly respected committee has been a powerful factor in achieving consensus on, and compliance with, good control practice.
Steps for Achieving Consensus
Once a topic (or ''product''), such as silica or woodworking, has been identified and the criteria have been met, the first step in the COSHH essentials process is to identify timescales, the project secretariat and a working set of titles. The titles cover only those aspects of the process (tasks) that require control. The guidance for each title outlines the controls that are adequate to secure ''good practice'' for each task. HSE holds around 100,000 data points in its National Exposure Database (NEDB). This database contains exposure and contextual information, such as the type of control, physical form of the hazardous substances, hours worked, tasks undertaken and information on other tasks undertaken in the work zone. The data from NEDB and elsewhere are used in identifying those tasks that require control, and what successful control should achieve in terms of exposure reduction. The aim is to identify good control practice that is technically correct and also practical for businesses to implement: it must reduce exposure below any occupational exposure limit. This advice would include not just a description of the ''hardware'', such as local exhaust ventilation, but also the ''software'' of control, such as supervision and operator training. For some situations, a set of control measures may include respiratory protective equipment (RPE), and in these cases, a minimum protection factor is recommended. In most cases, regulatory experts only F occupational hygienists and ''industry sector'' health and safety inspectors F contribute to this first step.
The second step is consulting on the draft guidance more widely among regulators to ensure that it meets the requirement of describing ''good practice for the control of substances hazardous to health'', as required by the COSHH regulations. This does not mean ''typical industry control practice''; it does not mean ''best practice regardless of cost''; it means identifying those measures that provide adequate control of exposures at a cost that is proportionate to the health risks.
The third step is consulting learned bodies, professional organisations, industry representatives, trade associations, trade unions and other stakeholders on whether the emerging draft is technically correct and practical to implement. At the same time, occupational psychologists conduct high-level testing of the drafts to check that the intended messages are properly conveyed to the intended audience. The testing verifies comprehensibility, acceptability and usability of the tool. The guidance is then redrafted in line with the results of the consultation and testing.
The fourth step is to present the intended guidance to ACTS for endorsement, taking account of their comments in a further redraft. ACTS peer-review the guidance and ensure a consistent approach across industry.
The fifth and final step is the edit, design and publication of the final product.
The time required for consultation means that it is unusual for a set of guidance to emerge from concept to final product in less than 9 months; 18 months is a more realistic estimate. However, this extensive consultation does ensure that the guidance truly represents consensus on good control practice and is acceptable to employers and employee representatives.
Communication
HSE research has identified that much health and safety guidance was pitched at a level that was too technical to promote understanding and to bring about change (Ferguson et al., 2003) . This needed to change if HSE was to reach its target audience in SMEs. HSE's Health and Safety Laboratory (HSL) has evaluated COSHH essentials control guidance sheets (O'Hara et al., 2003; Marlow et al., 2004; Cummings et al., 2005) and made recommendations that have been implemented to improve design, accessibility, comprehensibility and usability. The communication of complex technical concepts in accessible language and in a short document can be challenging and, over time, the key techniques in ''COSHH essentials'' have developed:
use terms common in the industry or trade; use the imperative F never the passive F voice; when necessary, qualify the imperative instruction with ''because''; present only one idea in a sentence.
Jargon common to occupational hygiene professionals (e.g., local exhaust ventilation, aerosol) is avoided F as far as possible F in favour of plain language (e.g., fume extraction, mist).
The documents have a common format, common headings and, as far as possible, common language within, and between, the sets of guidance. Through the five development steps described above, it has been found advantageous to use a glossary database of ''preferred phrases''. This means the same advice is given in the same way in every control guidance sheet. There is an additional advantage to this in simplifying translation into other languages.
Where possible, control guidance sheets are written on two sides of the paper, although more recent examples have needed to be extended. The sheets follow a similar format:
Page 1, left column F a summary of what the sheet is about. Pages 1 and 2 F hazard and control issues, using subheadings for access; equipment and any personal protective equipment; procedures; ''special care'' matters; maintenance, examination and testing; health surveillance; cleaning; training and supervision. Page 2 (or the last page) carries a short ''employee checklist'' and references, further information and useful links.
Each industry series of guidance sheets contains a ''Manager's Sheet'', which describes how the guidance sheet should be used. While the user might believe that the act of acquiring the sheet fulfils the duty to assess the risk, the user must still ensure that the advice in the guidance fits the particular situation for which it was acquired: it must be suitable for the circumstances and sufficient to control the risk. The assessment will not be adequate unless decisions are properly taken on the basis of that guidance.
The messages for mechanical, administrative and ''worker behaviour'' controls are progressively refined through the steps set out above to develop a consensus on good practice. An example of this approach is the guidance on working with silica in common industries. This was a huge task, as silica is ubiquitous in British industry. Guidance on good control practice would therefore be needed for construction, stone work (quarries, slate manufacture and stonemasonry), foundries, potteries and brick-making, covering dusty tasks such as rock drilling, manual slate splitting, fettling, abrasive blasting and ceramic-tile pressing. In addition, the guidance presents general advice on topics such as risk assessment, cleaning and health surveillance. In all, over 60 control guidance sheets were produced.
Adequate control of respirable crystalline silica is used here (Table 6) as an example to illustrate the method of selecting tasks relevant to the industry.
British industry was involved in the steps outlined above to ensure that the advice is technically correct and practical to implement: it represents consensus on good practice for the industry. Partially as a result of this experience, European industry representatives came together with trade union representatives under a European Social Dialogue arrangement to draft good practice guidance based on the COSHH essentials guidance for silica. The members of the multisectoral Negotiation Platform on Silica (NePSi) signed an autonomous ''Agreement on Workers Health Protection through the Good Handling and use of Crystalline Silica and Products containing it''. This guidance is available (to members only) on the NePSi website.
Medium
COSHH essentials was originally produced in a printed form in 1999 (Health and Safety Executive, 1999a) and contained a complete set of every control guidance sheet that had been produced at that time. However, it became apparent that most users would only be interested in the control guidance relating to their own industry. In 2002, COSHH essentials was developed for free delivery via the internet: this meant that individual guidance sheets could be accessed directly and internet users did not need to purchase the complete set of guidance sheets. The electronic format also had the advantage of enabling links between product series (e.g., from construction to welding), which share tasks, and the delivery of ancillary guidance (e.g., on setting up health surveillance for respiratory sensitisers or selecting the right RPE). This means that users can access the information they need without purchasing a complete set of control guidance sheets. The sectors of industry for which guidance is extant or planned are listed in Table 7 . These are linked, as necessary, with a manager's sheet and guidance on service from health surveillance providers, engineers installing new controls, consultants who provide air sampling, etc.
Discussion
Chemical risks to health are associated with only a few mechanical control techniques, namely general ventilation, engineering control and containment (Table 5) . Ranking these control techniques in order of stringency depends on suitable and sufficient air sampling or other monitoring data. For COSHH essentials, the data from HSE's database (NEDB) were used to inform this concept, leading to the hierarchy of ''general ventilation'', ''engineering control'' and ''containment'', offering progressive 10-fold decreases in the potential for exposure, so long as the administrative and behavioural controls were observed. This hierarchy was based largely on expert judgement and that published in the Technical Basis for COSHH essentials (Health and Safety Executive, 1999b) . Some researchers, in an attempt to validate the control bands, have studied exposure in a range of workplaces. Unfortunately, more often than not, they have focused on the provision of the hardware of control, such as exhaust ventilation, and neglected the importance of suitable administrative and behavioural measures in achieving sustained and reliable control. Such exercises are designed to fail; administrative and behavioural measures are crucial to the continuing effectiveness of a control regime. This is recognised in COSHH essentials and all control measures are given equal prominence. An employee checklist is an important factor in ensuring controls continue to function.
So, does COSHH essentials work as a tool for communicating risk management messages? This is a key question, requiring evaluation at all stages of developing control bands, and validation of the emerging guidance both for comprehensibility, usability and acceptability, and for adequacy of control. Control here means that applying the mechanical, administrative and behavioural imperatives in the guidance is ''good practice'' as defined and, while no guarantee, is highly likely to lead to compliance with any occupational exposure limits.
COSHH essentials as an expression of control banding has proved to be a popular tool for disseminating good control practice, and the COSHH essentials website (http:// www.coshh-essentials.org.uk/) has attracted more than a million visits since its launch in 2002. The control guidance sheets offer a common benchmark of good practice for SMEs, for chemical manufacturers, suppliers and importers, as well as regulators and health professionals. The success of COSHH essentials for risk management lies in providing an integrated package of information in an accessible format. Guidance on risk management measures under REACH will need to achieve similar goals.
